Arcs and Chords

Goals - Use properties of arcs of circles.
» Use properties of chords of circles.

VOCABULARY

Central angle

Minor arc

Major arc

Semicircle

Measure of a minor arc

Measure of a major arc

Congruent arcs

POSTULATE 26: ARC ADDITION POSTULATE

The measure of an arc formed by two c

adjacent arcs is the sum of the measures g
of the two arcs.
mABC = a5 B
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m Finding Measures of Arcs

Find the measure of each arc.

a.DG b. DGH c.DH
Solution
a.mDG = mDF + mFG = °+ ° = =
b.mﬁal:m55+mé—ﬁ= °+ ° = =
c.mDH = 360° — mDGH = 360° — °o=
N
THEOREM 10.4 "
In the same circle, or in congruent circles,
two minor arcs are congruent if and only if
their corresponding chords are congruent. c
AB = BC if and only if = . B
THEOREM 10.5
If a diameter of a circle is perpendicular
to a chord, then the diameter bisects the
chord and its arc. F
DE = EF, = o Mt
0 Checkpoint Complete the follo
Using Theorem 10.5
1. Use Theorem 10.5 to o
find mRS. oy - Find mKM using Theorem 10.5. L
R ‘ — B
(3x + 24)° mKM = mMN Theorem 10.5
% 5x° = (Tx — 16)°  Substitute. N
= x— 16 Subtract from P> - (7x — 16)°
! each side. el
=~ Add to each side.
=X Divide.
Answer mKM = 5x° = = =
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Arcs and Central Angles

An angle whose vertex is at the center of a circle is major arc
called a central angle. A central angle separates a
circle into two arcs called a major arc and a minor
arc. In the circle at the right, £ CEF is a central
angle. Points C and F and all points of the circle
interior to £ CEF form a minor arc called arc CF.

This is written CF. Points C and F and all points of the
circle exterior to £ CEF form a major arc called CGF.

You can use central angles to find the degree measure
of an arc. The arcs determined by a diameter are
called semicircles and have measures of 180.

Examples: In OR, m./ ARB = 42 and AC is
a diameter. A

1 Find mAB. B

Since £ ARB is a central angle and
m<Z ARB = 42, then mAB = 42.

R
2 Find mACB.
mACB = 360 — m./ ARB = 360 — 42 or 318
3 Find mCAB. c
= 180 + 42
= 299
Refer to ©OP for Exercises 1-4. If SN and MT are diameters
with m4 SPT = 51 and m/. NPR = 29, determine whether each
arc is a minor arc, a major arc, or a semicircle. Then find the
degree measure of each arc.
1. mNR 2. mST S
3. mTSR 4. mMST
M i~ T
N
R
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Arcs and Chords

The following theorems state relationships between arcs,
chords, and diameters.

e In a circle or in congruent circles, two minor arcs are
congruent if and only if their corresponding chords are
congruent.

e In a circle, a diameter bisects a chord and its arc if and
only if it is perpendicular to the chord.

Example: In the circle, O is the center, OD = 15, and
CD = 24. Find x.

ED = %CD
_1
=129
=12
(OE)2 + (ED)2 = (OD)2
x2 + 122 = 152
x2 + 144 = 225

x2 = 81
x =9

In each circle, O is the center. Find each measure.

1. mNP 2. KM 3. XY
L N
M ’ H
G
120°
PN""—""7 \ M

4. Suppose a chord is 20 inches 5. Suppose a chord of a circle

long and is 24 inches from the is 5 inches from the center

center of the circle. Find the and is 24 inches long.

length of the radius. Find the length of the radius.

6. Suppose the diameter of a circle is 30 centimeters long and a
chord is 24 centimeters long. Find the distance between the
chord and the center of the circle.
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LESSON
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For use with pages 603-611
Determine whether the arc is a minor arc, a major are, A
or a semicircle of ©C.
1. AE 2. ALB 7 D
3. FDE 4. DFB
g == o
5. FA 6. BE
7. BDA 8. FB =
B
MQ and NR are diameters. Find the indicated measure. M
9. mMN 10. mNQ
11. mﬁQ\R 12. mm
- 70°\ 0
13. mQOR 14. mMR N PP R
15. mQ/M7€ 16. mﬁé
17. mPRN 18. mMON
P Q
Find the measure of MN.
19. 20. 21. & 100°

M
.A -
N P

What can you conclude about the diagram? State a postulate or
theorem that justifies your answer.

22, 5 23. i c 24, =
A </
c "
140° 140° A
D B

Find the indicated measure for OP.
25. DC= ? 26. AD = ? 27. EC= ?
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Find each measure in ©C if m/. ACB = 80, mAF = 45, and AE and FD are diameters.

Arcs and Central Angles
1.m~LACF 2. mAB
3.m/FCE 4. mEF
5. nABE 6. m.BCE
7. mAFE 8. m/DCE
9. nDE 10. m ./ BCD

11. nBAE 12. mABF

In OA, BD is a diameter, m« BAE = 85, and m« CAD = 120. Determine whether each

statement is true or fal
13.m/BAC = 60
14.mCD = m/ CAD
15. L/ ABE is a central a
16.m /. BAC = m/DAE
17. mCED = 220

18. mBCD = 180

19. mCE = 145

20.m/ DAE = mDE

Se.

ngle.

Q is the center of two circles with radii QD and QE. If m« AQE = 90 and mRE = 115,

find each measure.
21. mAE

23. mAR

25. mAER

27. mDS
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22. m/RQE
24. m/RQA
26. mBSD

28. mBD

457
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Arcs and Chords

Complete each sentence.

1.If§azl/@,then§5% ?
2.If ST = ET, then ASMT = A ?
3.If TM 1L RG, then RT = ? S QT S
4. 00T ST = ? \
5.If RG L AS, then SB = ¥ R( M “
6.1f RE = SG, then ARME = A ? 3
7.If RE = SG, then RE = 2
8.If TM 1 RG, then ST = ?
9.1f TM L RG, then SQ = ?
10.If TM L RG and ST = TE, then ASQT = A 2
11.If SQ = EQ, then TM L ?
12.If SR = AR, then RG L ?
Use ®B, where BX 1L WY, to complete each sentence.
13.If BW = 23, then BY = 2
14. If WY = 38, then WZ = ?
15.If WZ = 15, then WY = ?
16.If BZ = 6 and WZ = 8, then WB = 2 W
17.If WB = 15 and BZ = 9, then WZ = ? X
18. If WY = 40 and BZ = 15, then WB = ? '
19.If BY = 30 and BZ = 18, then WY = ?
20.If mWY = 110, then mWX = ?
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